Primary structure of poliovirus defective-interfering particle genomes and possible generation mechanisms of the particles.
The genomes of defective-interfering (DI) particles derived from the Sabin strain of type 1 poliovirus (PV1(Sab] were characterized by nuclease S1 mapping using complementary DNA (cDNA) copies of PV1(Sab) genome as probes. The results demonstrated variety in the size and location of the deletions, which were compatible with our previous prediction. The results further indicated that the locations of the deletions were limited within the internal genome region encoding viral capsid proteins and that the deletion sites were clustered in certain areas on the genome. Sequence analysis of a number of cloned cDNAs to the DI genomes revealed that every DI genome retained the correct reading frame for viral protein synthesis. These results strongly suggested that one or all of the viral non-structural proteins might be cis-acting at least at a certain stage in viral replication. A computer search for secondary structures with regard to the deletion sites provided a possible common structure from which, supported by sequences existing on the plus or minus RNA strand of PV1(Sab), deletion regions looped out from the remaining sequences. Replicase might, therefore, skip these transiently formed loop structures with certain frequencies, resulting in the generation of DI genomes. This model could also be considered as a model for genetic recombination in these RNA genomes. Possible "supporting sequences" were also found for every rearranged site on the RNAs of influenza virus and sindbis virus. Thus, we propose a new copy-choice model, designated the "supporting sequence-loop model", for the generation of rearrangements occurring on single-stranded RNA genomes.